Very long chain fatty acids activate NADPH oxidase in human dermal fibroblasts.
Very long chain fatty acids (VLCFAs) are exclusively oxidized in peroxisomes and their levels are significantly increased in tissues of patients with peroxisomal disorders. Although the biochemical indicators of peroxisomal dysfunction, such as elevated VLCFAs, are well known, the mechanisms of pathogenesis of peroxisomal diseases are unclear. In this study we have examined the effect of VLCFAs on NADPH oxidase (NOX), a complex enzyme system responsible for the production of superoxide anions, in order to understand the oxidative stress-mediated mechanisms involved in pathology of peroxisomal disorders. Varying concentrations (2.5 to 10 microg ml(-1)) of VLCFAs, lignoceric acid and cerotic acid, significantly (p < 0.001) increased the enzymic activity of NOX in cultures of human dermal fibroblasts. VLCFAs did not affect the expression of gp91phox or p22phox whereas the mRNA and protein levels of p47phox were significantly (two or three-fold) increased following treatment of fibroblasts with lignoceric acid or cerotic acid. VLCFAs also caused a significant (p < 0.01) increase in lipid peroxidation in dermal fibroblasts which could be markedly reversed by treatment with apocyanin (10 mM) or superoxide dismutase (SOD, 25 U ml(-1)). With these results, we report for the first time that VLCFAs enhance NOX activity and superoxide anion-mediated lipid peroxidation in cultured dermal fibroblasts. This study proposes a mechanism that may be taking place in vivo during peroxisomal dysfunction and that leads to oxidative stress-mediated pathogenesis.